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© Dye composition for Keratinous fibers. 

@ an ^ ft* composition for keratinous fibers characterized by comprising the following ingredients (A), (B) 

(A) a direct dye, 

(B) a polyoxyalkylene modified organopolysiloxane which contains 3 to 30% by weiqht of a 
polyoxyalkylene group in a molecule thereof, and is dispersible in water, 

(C) an organic solvent 

and having a PH of 2.0 to 4.5. 

The dye composition according to the present invention is excellent in the dyeing performance, and 
since rt mparts excellent conditiong effects to the hair, the feel to the touch of the hair during rinsing 
and drying Is quite favorable. * a 
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This Invention relates to a dye composition for keratinous fibers for example human hair, and more partic- 
ularly to a dye composition for keratinous fibers which is excellent in the dyeing ability and has excellent con- 
ditioning effects. 

Conventional oxidation-type hair dye compositions are essentially composed of an oxidative dye and an 
oxidizer, and they involve danger of Irritating the skin of the head or giving damages to the hair, if they are not 
handled properly with care, because hydrogen peroxide is reacted in the presence of an alkali in the course 
of the hair-dyeing operation. In order to overcome these problems which the oxidation-type hair dye compo- 
sitions cannot avoid, semi-permanent dye compositions containing a direct dye are proposed as they give less 
adverse effects to the hair or the skin of the head. 

The term "direct dye" throughout the description means the dyes which can express color without aid of 
other substances. In other words, it encompasses the dyes excepting oxidative dyes which first develop color 
when oxidized by an oxidizer such as hydrogen peroxide. Examples of the direct dye include nitro dyes, acidic 
dyes, basic dyes and disperse dyes. 

However, these semi-permanent hair dye compositions in general are attended by a drawback. The feel 
of the hair i.e. its smoothness, softness and ease of finger combing at the time of rinsing and drying becomes 
worse because of the presence of a relatively great amount of a solvent. Finger combing is the running of the 
fingers through the hair. Good feel to the touch of the hair during rinsing through drying is Important and is 
required especially for semi-permanent dye compositions which have recently been on the market because 
their manner of use is similar to that of hair rinses, in other words, applying a hair dye composition to the hair 
with bare hands or fingers and rinsing off subsequently. Enhanced hair conditioning effects are also demanded 
in this type of hair dye compositions. 

In the meantime, there are many publications in this technical field. For instance, Japanese patent pub- 
lication (kokoku) No. 55887/1 986 discloses a method of providing conditioning effects with the dyed hair using 
a hair dye composition comprising a silicone derivative such as a polyet her modified silicone; Japanese patent 
publication (kokai) No. 15771 3/1 983 discloses a method of providing the hair with conditioning effects which 
last for a somewhat prolonged period by using a water-soluble cationic polymer and a water-soluble anionic 
surfactant; British patent No. 21753515 discloses a method of providing the hair with conditioning effects 
where a direct hair dye, cationic silicone surfactant and a hydroxyl silicone derivative are combined. Any of 
these methods does not fully meet consumers' needs in terms of conditioning effcts during rinsing and drying. 

In particular, it te to be notea 1 that hair dye compositions containing an acid dye, which is a dfrect dye, are 
accompanied by^a-drawb^kloOM 

which are widely used as a hair conditioning agent in hair care producte.~This is considered to~ be caused by 
water-insoluble complexes formed between the acid dye and the quaternary salt type cationic surfactant. 

Accordingly, an object of this invention Is to provide a dye composition for keratinous fibers comprising a 
direct dye, and is excellent in the dyeing abSity and has excellent conditioning effects. 

The above and other objects, features and advantages of this invention will become apparent from the 
following description. 

The present invention is based on the finding that a combination use of a direct dye, a certain polyoxyalk- 
ylene modified organopolysiloxane and an organic solvent under a certain pH can provide a dye composition 
for keratinous fibers which is excellent in the feel to the touch of the hair during rinsing and drying. 

According to the present invention, there is provided a dye composition for keratinous fibers characterized 
by comprising the following ingredients (A), (B) and (C): 

(A) a direct dye, 

(B) a polyoxyalkylene modified organopolysiloxane which contains 3 to 30% by weight of a poiyoxyalkylene 
group in a molecule thereof, and is dispersible in water, 

(C) an organic solvent, 
and having a pH of 2.0 to 4.5. 

Examples of the direct dye (A) include nitro dyes such as 3-amino-4-hydroxynitrobenzene, 2-amino-5- 
hydroxynitrobenzene, 2-amlno-3-hydroxynitrobenzene, 2-amino-5-N,N-bls- beta- hydroxyethylam inonitro ben- 
zene, 2-amino-4-chloro-5-N-beta-hydroxyet hyl am inonitro benzene, 2-amino-4-methyl-5-N-beta-hydroxyethy- 
laminonitrobenzene, 3,4-bis-(N-beta-hydroxyethylamino)nitrobenzene, 2-amino-4-methyl-5-N-beta, gamma- 
dihydroxypropylaminonitrobenzene, 2-amino-4-methyl-5-beta-aminoethyIamlnonitrobenzene, 2-amlno-4-hy- 
droxynitrobenzene, and in particular 3,4-diaminonitrobenzene, 2,5-diaminonitrobenzene, 2-amino-5-N-beta- 
hydroxyethylamlnonitrobenzene, 2-N-beta-hydroxyethy1ajriino-5-N I N-bis-beta-hydroxyethylaminonitroben- 
zene, 2-N-methylamino-5-N,N-bis(beta-hydroxyethyl)aminonitrobenzene f 2-N-methyiamino-5-N-methyl-N- 
beta-hydroxyethylaminonitrobenzene, 2-N-beta-hydroxyethylamlno-5-hydroxynitrobenzene, 3-methoxy-4-N- 
beta-hydroxyethylaminonitrobenzene, 4-nitro-3-methylaminophenoxy ethanol, 2-N-beta-hydroxyethylamino- 
5-aminonitrobenzene, 2-N-beta-hydroxyethylaminonitrobenzene, 3-amino-4-N-beta-hydroxyethylaminonitro- 
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benzene, 3-beta-hydroxyethyoxy-4-N-beta-hydroxyethylaminonitrobenzene, 2-amlno-5-N-methylaminonitro- 
benzene, 2-amlno-3-methylnitrobenzene l 2-N-beta-hydroxyethylamino-5-beta, gamma-dihydroxypropyloxy- 
nitrobenzene, 3-hydroxy-4-N-beta-hydroxyethylaininonitro benzene, 3-hydroxy-4-aminonitrobenzene, 2,5- 
NX-beta-hydroxyethylaminonitrobenzene, 2-N-methylamlno-4-o-beta. gam ma-d ihydroxy propyioxyn itroben- 
zene, 2-N-beta-amlnoethylarnlno-5,N,N-bis-(beta-hydroxyethyl)aminonitrobenzene, 2-N-beta-aminoethyla- 
mino-4-methoxynitrobenzene, 1-amlno-4-methylaminoanthraquinone, 1.4-diaminoanthraquInone; acid dyes 
such as CJ. Acid Red 27, C.I. Acid Red 51, C.I. Acid Red 18, C.I. Acid Red 92, C.I. Acid Red 94. C.I. Acid Red 
52, C.I. Acid Yellow 23, C.I. Food Yellow 3, C.I. Food Green 3, C.I. Food Blue 2, C.I. Acid Blue 74, C.I. Pigment 
Red 57-1, C.I. Acid Red 33, C.I. Acid Red 87, C.I. Acid Red 92, C.I. Acid Red 94. C.I. Acid Orange 7, C.I. Acid 
Red 95, C.I. Acid Yellow 73, C.I. Acid Yellow 3, C.I. Acid Green 25, C.I. Solvent Green 7, C.I. Acid Green 5, C.I. 
Acid Blue 5, C.I. Acid Blue 9, C.I. Acid Orange 24, C.I. Acid Violet 9, C.I. Food Red 6, C.I. Acid Red 26, C.I. 
Food Red 1, C.I. Acid Red 88, C.I. Acid Orange 20, C.I. Acid Yellow 40, C.I. Acid Yellow 1, C.I. Acid Yellow 36, 
C.I. Acid Yellow 11, C.I. Acid Green 1, C.I. Acid Green 3, C.I. Acid Violet 43 and C.I. Acid Black 1; oil-solble 
dyes such as C.I. Solvent Red 49, C.I. Solvent Red 48, C.I. Solvent Red 43, C.I. Solvent Red 72, C.I. Solvent 
Red 73, C.I. Acid Yellow 73, C.I. Solvent Yellow 33, C.I. Solvent Green 3, C.I. Solvent Violet 13, CI. Solvent 
Red 24, C.I. Solvent Orange 7, C.I. Solvent Orange 2. C.I. Solvent Yellow 5, C.I. Solvent Yellow 6 and C.I. Sol- 
vent Blue 63; disperse dyes such as C.I. Solvent Red 49, C.I. Solvent Red 48, C.I. Solvent Red 43, C.I. Solvent 
red 23, C.I. Solvent Red 72, C.I. Solvent Red 73, C.I. Acid Yellow 73, C.I. Solvent Yellow 33, C.I. Solvent Green 
3, C.I. Solvent Violet 1 3, C.I. Solvent Red 24, C.I. Solvent Orange 7. C.I. Solvent Yellow 5. C.I. Solvent Yellow 
6 and C.I. Solvent Blue 63; basic dyes such as C.I. base violet and C.I. Solvent Red 49; basic dyes manufac- 
tured by Williams Co., such as Sienna Brown, Mahogany, Madder Red, Steel Blue and Straw Yellow; disperse 
dyes such as Disperse Black 9, Disperse Blue 1, Disperse Blue 3, Disperse Violet 1 and Disperse Violet 4. 

For preparing dye compositions according to this invention in a so- called rinse type which can be used 
by bare hands or fingers, the following direct acid dyes are preferred: C.I. Acid Yellow 23, C.I. Solvent Green 
7, C.I. Acid Red 27, C.I. Acid Red 18, C.I. Food Green 3, C.I. Food Blue 2, C.I. Acid Blue 9, C.I. Acid Yellow 1, 
C.I. Acid Red 52, C.I. Pigment Red 57-1, CJ. Acid Orange 7, C.I. Acid Black 1, C.I. Add Green 25, C.I. Acid 
Violet 43, in particular, C.I. Acid Black 1 , CI. Acid Violet 43, CI. Acid Orange 7, CI. Acid Yellow 1 and C.I. Acid 
red 52. 

These direct dyes are employed singly or as a mixture of two or more. They are incorporated into t he dye 
compositions according to the present invention In an amount of 0.02 to 5% by weight (hereinafter may be re- 
ferred to %), and more preferably 0.02 to 1% based on the total amount of the dye composition. An amount 
less than 0.01% cannot achieve a sufficient dyeing effect, and amount exceeding 5% will cause significant 
staining of the skin of hands and fingers, thus not practical. In the case where the dye compositions of this 
invention are formed into rinse-type compositions which can be handled by bare hands orf ingers, the amount 
of the dyes is preferably 0.02 to 0.1% in view of the balance between the dyeing performance and ignorable 
staining to the skin. 

Ingredient (B) is a polyoxyalkylene modified organo-polysiloxane which contains 3 to 30% by weight of a 
polyoxyalkylene group in a molecule thereof and is dlspersible in water as mentioned before. Polyoxyalkylene 
groups may be present at any position of the polysiloxane chain, and the following structures (B-1) to (B-4) 
may be mentioned. 
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wherein R 1 1 is a C1 to C3 alkyl or phenyl group, R 2 is a hydrogen atom or a C1 to C12 alkyl group, mis an 
integer:of20to2Q0 f n is an integer of 1 to 10, xla an in teger of 0 to 15, y is an integer of 0 to 1 0, z is an integer 

of 6 to^5rpris~an i 

less. ~" " " 

The proportion by weight of of the polyoxyaikylene group contained in a molecule of the polyoxyalkylene 
modified organopotysiloxane (B) is preferably from 3 to 30%, and more preferably 5 to 25%. A proportion less 
than 3% cannot achieve excellent conditioning effects because the polyoxyalkylene modified organopolysi- 
loxane will become difficult to disperse in water. Further, users will feel friction at the time of rinsing the hair. 
On the other hand, proportion exceeding 30% will make the modified pdysiloxane easy to dissolve in water 
such as rinse water, which eventually provides reduced conditioning effects because it is readily rinsed off with 
water. 

The polyoxyalkylene modified organopolysiloxanes which are useful in the present invention is capable of 
being dispersed in water of 25°C, providing no or very much reduced frictional feel to the touch of the hair at 
the time of rinsing while imparting excellent conditioning effects at the time of drying the hair, that is, no or 
very much reduced frictional feel to the touch of the hair and proper and agreeable smoothness and softness. 

Here, the polyoxyalkylene modified organopolysiloxanes which are capable of being dispersed in water 
according to this invention are such that an aqueous 1 % solution of the modified organopoiysiloxanes cannot 
transparently dissolve and observed as turbid by the naked eye. Part of the modified organopolysiloxanes may 
float on the surface or settle, which is also within the scope of this invention. 

These poiyoxyalkylene modified organopolysiloxanes are employed singly or as a mixture of two or more. 
The amount of the modified organopolysiloxanes are preferably 0.01 to 10%, more preferably from 0.1 to 4% 
based on the total amount of the dye composition of this invention. An amount less than 0.01 % cannot achieve 
a sufficient hair conditioning effect, while an amount exceeding 1 0% will make the composition sticky thus not 
favorable. 

The dye compositions according to the present invention can be formed into ordinary forms of conventional 
hair dye compositions. That is, a hair dye composition is applied onto karatinous fibers such as the hair by 
using gloves, etc., allowed to stand for a certain period of time and subsequently rinsed off. Another form of 
the dye compositions of this invention, which is more preferable, is that of a hair rinse-type. In this case, a 
composition is directly applied to the hair or the like with bare hands or fingers, allowed to stand for a short 
time of from 30 to 300 seconds, and subsequently rinsed off. In the latter case, the dyeing effects are visually 
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acknowledged upon repeated use of 5 to 1 0 times in general, which might be varied depending on the type of 
the hair fiber and manner of use. 

The organic solvents (C) which are useful in this invention include the compounds represented by formula 
(C-1) below, C1 to C4 alkyiene carbonates, and N-alkylpyrrolidones represented by formula (C-2): 

R 3 -^OCH a CH 2 ^^QCH,CHH-A 

I (C-1) 

wherein R 3 is a hydrogen atom, a lower alkyl group or a group 



R4 -<^* 5 - 

wherein R 4 is a hydrogen atom, methyl group or a methoxy group, R* is a hand for bonding or a C1 - C3 satu- 
rated or unsaturated divalent hydrocarbon, A and B Independently represent a hydrogen atom or a hydroxy! 
group, a, b and c independently represent an integer of 0 to 5, excepting the two cases where a=b=c=0 and 
A=H, and a=b=c=0, R3=h and A=OH; 



CX. 



(C-2) 



wherein R 6 is a C1 - C18 linear or branched alkyl group. 

Examples of the organic solvents according to the present Invention include ethanol, isopropanol, n-prop- 
anol. r^bu^ji^ 1,3-butanediol, benzyl alcohol 

cinnamic alcohol, pheneth^^ 

ethanol. methyl carbitol, ethyl carbitol. propyl carbitol. butyl carbitol, Methylene glycol monoethyleln^rTwetFy. 
lene glycol monobutyl ether, glycerol, N-methylpyrrolidone, N-octylpyrrolidone, N-laurylpyrrolidone and the 
like. It is preferred that these organic solvents (C) be incorporated into the dye composition of this invention 
in an amount of from 0.5 to 50%, preferably 1 to 35% based on the total weight of the composition. An amount 
less than 0.5% cannot achieve a sufficient dyeing performance in a short time of contact of the composition 
with the hair in case where a "rinse-type" dye composition to be handled with bare hands or fingers is prepared 
An amount exceeding 50% is not advisable either, because improvements of the effects wiil no more be ex- 
pected. 

The pH of the dye compositions according to the present invention as measured on an aqueous 10% sol- 
ution of the composition is preferably from 2.0 to 4.5, more preferably from 2.5 to 4.5 and most preferably from 
2.5 to 4.0. When the compositions are formed into a rinse type, where bare hands or fingers come into direct 
contact with the compositions, a pH exceeding 4.5 is not advisable because the time during which the com- 
positions are in contact with the hair cannot be shortened, while on the other hand, a pH lower than 2.0 raises 
a problem of irritating the skin due to its acidity. 

It is preferred that the compositions according to this invention be so formulated that the buffer index of 
an aqueous 10% solution of the compositions is from 0.01 to 0.2 gram equivalent/litre, in view of the reduced 
contact time after application of the compositions to the hair. Here the buffer index is a value calculated from 
the following equation, factoring the concentration of the base required for elevating the pH of an aqueous 
10% solution of the dye composition at 25°C by value 1 firm the initial value. 



dc B 

Buffer Index = 

dpH 



wherein C B is an ion concentration of a base (gram equivalent/litre). 
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A buffer index less than 0.01 gram equivalent/litre cannot achieve a sufficient dyeing effect in a short time 
of contact, whereas an index vaiue exceeding 0.2 gram equivalent/litre cannot improve the dyeing effect re- 
markably. Also, the pH buffering agent or other ingredients to be incorporated are difficult to dissolve in the 
composition, thus not preferable. Preferable range of the buffer index, therefore, is 0.01 to 0.05 gram equiv- 
alent/litre. 

The buffer capability according to the Invention can be given to the composition by adding thereto pH buffer 
agents, surfactants, chelating agents, preservatives and the iike. Among them, pH buffering agents are those 
showing the buffer action in a pH range of pH 2.0 to 4.5 and selected from organic acids, inorganic acids and/or 
their salts. Examples of the organic acids include citric acid, glycoiic acid, succinic acid, tartaric acid, lactic 
acid, fumaric acid, malic acid, levulinic acid, butyric acid, valeric add, oxalic acid, maleic acid and mandelic 
acid. Examples of the inorganic acids include phosphoric acid, sulfuric acid and nitric acid. Examples of the 
salts of these adds indude sodium salts, potassium salts, ammonium salts and alkanolamine salts such as 
triethanolamine salts. The amount of the buffer compounds to be Incorporated is not particularly limited and 
depends on the compounds used. For instance, when a sodium salt of citric acid is used as a buffer compound, 
the concentration of the salt is higher than about 2 - 2.5 wt %. 

The hair dye compositions according to this invention may contain optional ingredients such as surfactants; 
cationic polymers; oils; viscosity modifiers such as hydroxyethyfceliulose and xanthane gum; silicone deriva- 
tives other than the mentioned Ingredients (B); perfumes; preservatives; UV absorbers; antioxidants; bacter- 
icides; pearlescent agents; opadty agents and the like as long as they will not impede the effects of the present 
invention. Here, examples of surfactants include anionic surfactants such as defin sulfonic acid, alkane sul- 
fonic acid, aliphatic alky! ether carboxylic acid and N-acylamino acid; amphoteric surfactants such as amido- 
betaine, carbobetaine and hydroxysulfobetaine; cationic surfactants such as mono- or di- alkyl quaternary am- 
monium salts; and nonionks surfactants such as polyoxy-aJkylene alkyl ethers. Examples of cationic pdymers 
indude cationized cellulose, catinonized starch, cation ized guar gum, pdymers of diallyl quaternary ammonium 
salts, copolymers of diallyl quaternary ammonium salt/acrylic amide and copolymers of hydroxyethylcellu- 
lose/dimethyt diallyl quaternary ammonium salt. Examples of oils indude aliphatic esters, linear or branched 
alkyl glyceryl ethers and branched higher alcohols. 

The dye compositions for keratlnous fibers according to the present invention are prepared by any known 
processes, by blending the aforementioned ingredients. The manner of use of the compositions is described 
hereinbefore. 

The dye compositions of this invention are excellent in the dyeing performance and in the conditioning 
effects providing very much favorable feel to the touch of the hair at the time of rinsing and drying the hair. 

Examples 

The present invention will now be described In more detail by way of examples, but they should not be 
construed as limiting the invention thereto. 

Examples 1 to 3: 

About 10 g of dry white hair fibers were shampooed, drained, and uniformly and quickly applied with 3 g 
of a composition in Table 1 , allowed to stand for 30 seconds at 35°C, followed by rinsing and drying. A panel 
consisting of 10 expert members evaluated each composition with respect to the following items during rinsing 
and drying the hair. The results are shown in Table 1 . 

Evaluations on conditioning effects: 

a) Finger Combing during Rinsing: 

A: No frictional feel with excellent smooth finger combing 
B: Reduced dgree of frictional feel with moderate finger combing 
C: Certain degree of frictional feel with unfavorable finger combing 
D: Very frictional feel with catching 

b) Softness of the hair during rinsing and drying: 
A: Very soft and resilient 

B: Soft 

C: Lack of softness 

c) Combing at the time of drying the hair 
A: Easy combing and smooth 

B: A little catching when combing 

C: Catching especially at the end of hair fibers 
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Table 1 



50 



55 



(% by weig ht) 



5 




Compara . Compn . 


I nven t i on Compn . 






1 


2 


3 


1 


2 


3 




(l)Ethanol (%) 


25.0 


25.0 


25.0 


25.0 


25.0 


25.0 


10 


(2)Benzyl 

alcohol (%) 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 




(3)Citric acid (%) 


0.5 


0.5 


0.5 


0.5 




3.0 


15 


(4)C.I. Acid 

Black 1 (%) 


- 


- 


- 


- 


0.03 


- 




(5)C.I. Acid 

Violet 43 (%) 










0.03 




20 


(6)C.I. Acid 

Orange 7 (%) 


n.ns 


0.05 


0 .05 


0.05 




0 . ns 




( 7 ) Polyoxyethylene- 
modified organopoly- 
siloxane (See note 1 ) 








1.0 


1.0 


2.5 


25 


( 8 ) Polyoxyethy lene 

modified organopoly- 
siloxane (See note 2) 






1 .0 








30 


(9)Cationized Cellulose 
(See note 3) 


0.5 














(1 0 )Hydroxyethyl~ 
cellulose 


1.5 


1.5 


1 .5 


1.5 


1 .5 


1 .5 




(11) NaOH 


<— Suitable Amount (See note 


, A) 











35 


(12) water 


4 








^ 
















40 


Finger combing during 
rinsing 


c 


D 


c 


B 


B 


A 


Softness of the hair 
during rinsing and 
drying 


B 


C 


c 


A 


A 


A 


45 


Combing at the time of 
drying the hair \ 


C 


C 


B 


A 


A 


A 



note 1) Polyoxyethylene group: 20 wt.%; MW: about 7500; 

Formula (B-1) where R 1 =CH^, R 2 =H, M=70 to 80, n= 
2 to 4, x= m to 12, y=z=0 , p=3. 

note 2) Polyoxyethylene group: 50 wt.%; Formula (B-1) 
where R 1 =CH3 , R 2 =H. 

note 3) Polymer JR400 manufactured by UCC Co. 

note 4) Amount required for adjusting the pH to 4.0. 
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Example 4: 

Ten female monitors in their forties used the invention composition 3 (see Table 1) in the following manner. 
About 10% of their front hair was white. Beauticians shampooed the monitors , hair and applied about 15 g of 
s the composition. The composition was allowed to stand for 60 seconds at 35°C, rinsed and dried with a hair 
drier. This cycle of operation was repeated for four times, and conspicuousness of white hair was visually eval- 
uated by a panel consisitng often members. The results are shown in Table 2. 

10 Table 2 



15 



20 



25 



30 





No change in 
conspicuousness 
of white hair 


Conspicuousness 
of white hair 
is somewhat 
mitigated 


White hair is 
no more conspicuous 


Invention 
composition 


3 13 


65 


22 



Note) The change in the color of the hair of the monitors 
before and after the use of the composition was observed 
by panel members, and classified into 3 groups of "No 
change in conspicuousness of white hair", "Conspicuousness 
of white hair is somewhat mitigated" and "White hairs are no 
more conspicuous". Ten panel members evaluated the 
results of 10 monitors, accordingly, the total number of 
data is 100. 

Example 5: 

J'y/ . 

35 A composition having the following formulation was prepared. The composition was applied to a sample 
of Caucasian blond hair (2.5 g/5 g of hair) and allowed to stand for 30 minutes at 30°C, followed by rinsing with 
running water and drying. The feel to the touch of the hair during rinsing and drying was very good. 

40 



45 



50 



55 
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(Formulation) 




(1) 


C.I. Steel Blue 


0.025 (%) 


(2) 


2-Amino-5-beta-N-hydroxyethylaminonltro- 
benzene 


0.050 


(3) 


Trimethyl ammonium behenyl chloride 


1.0 


(4) 


Cetostearyl alcohol 


4.0 


(5) 


Propylene glycol 


7.0 


(6) 


Polyoxyethylene modified organopolysilox- 
ane (Polyoxyethylene group: 20 wt.%; MW: 
about 5500; Formula B-1 where R1=CH 3 , 
R2=H P m=50 - 55, n=2 - 3, x=9- 11, y=z=0, 
P=3) 


2.0 




NaOH 


Suitable Amount (Adjusted to pH.4.3) 


(8) 


Phosphoric acid 


Suitable Amount (Adjusted to pH 4.3) 


(9) 


Water 


Balance 



10 



15 



20 



25 



Example 6: 

The similar procedures were followed as described In Example 5 using the following composition. The feel 
to the touch of the hair during rinsing and drying was very good. 



35 



AO 



(Formulation) 

(1 ) 1 , 3-Butylene glycol 

( 2 ) 2 -Benzy loxye thanol 

(3) Lactic Acid 

(4) C.I. Acid Black 1 

(5) C.I. Acid violet 43 



20.0 (%) 

7.0 

2.0 

0.02 

0.02 



50 



55 



(6) C.I. Acid Orange 7 

(7) Polyoxyethylene modified organo- 
polysiloxane ( Polyoxyethylene 
group: 18 wt.%; MW: about 6700; 
Formula B-2 where R 1 =CH3, R 2 =H, 
m=65 - 75, n=1 , x=8 - 10, y=z=0, 
P=3) 

(8) Hydroxyethylcellulose 

(9) NaOH 



0.04 



1 .5 



1 .5 



Suitable Amount 
(Adjusted to pH3.5) 
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Example 7: 

The similar procedures were followed as described in Example 5 using the following composition. The feel 
to the touch of the hair during rinsing and drying was very good. 



(Formulation) 




(1) 


Ethanol 


20.0 (%) 


(2) 


Benzyl alcohol 


7.0 


(3) 


Lactic Acid 


2.0 


(4) 


C.I. Acid Black 1 


0.01 


(5) 


C.I. Acid Violet 43 


0.01 


(6) 


C.I. Acid Red 33 


0.03 


(7) 


Pol yoxy ethylene modified organopolysilox- 
ane (Polyoxyethylen group: 7 wL%; MW: 
about 13000; Formula B-3, where R 1 =CH3, 
R2=H, m=150 - 170, x=8 - 12, y=z=0, p=3) 


2.5 


(8) 


Xanthan gum 


1.0 


(9) 


NaOH 


Suitable Amount (Adjusted to pH 3.0) 



Example 8: 

The simaar procedures were followed as described In Example 5 using the following composition. The feel 
to the touch of the hair during rinsing and drying was very good. 



(Formulation) 




(D 


Ethanol 


20.0 (%) 


(2) 


Benzyl alcohol 


3.0 


(3) 


Citric acid 


2.0 


(4) 


C.I. Acid Black 1 


0.01 


(5) 


C.I. Acid Violet 43 


0.01 


(6) 


C.I. Acid Red 33 


0.03 


(7) 


Pdyoxyethylene modified organopolysilox- 
ane (Polyoxyethylene group: 19 wt.%; MW: 
about 4200; Formula B-1, where R 1 =CH 3 , 
R2=H f m=35-45, n=1-3, x=&-10, y=z=0, p=3) 


0.5 


(8) 


Hydroxyethylcellulose 


1.5 


(9) 


NaOH 


Suitable Amount (Adjusted to pH 4.0) 



Claims 

1. A dye composition for keratinous fibers characterized by comprising the following ingredients (A), (B) and 
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(A) a direct dye, 

(B) a polyoxyalkylene modified organopolysiloxane which contains 3 to 30% by weight of a polyoxyalk- 
ylene group in a molecule thereof, and is dispersible in water, 

(C) an organic solvent, 
and having a PH of 2.0 to 4.5. 

2. A dye composition according to Claim 1 , wherein the proportions of the ingredients (A), (B) and (C) are 

(A) 0.01 to 5% by weight, 

(B) 0.01 to 10% by weight and 

(C) 0.5 to 50% by weight 

based on the total weight of the composition. 

3. A dye composition according to Claim 1, wherein the proportions of the ingredients (A), (B) and (C) are 

(A) 0.02 to 0.1% by weight, 

(B) 0.1 to 4% by weight, 

(C) 1 to 35% by weight 

based on the total weight of the composition. 

4. A dye composition according to any of the preceding claims, wherein the direct dye (A) is an acid dye. 

5. A dye composition according to any of claims 1 to 3, wherein the direct dye (A) is selected from the group 
consisting of C.I. Acid Yellow 23, C.I. Solvent Green 7, C.I. Acid Red 27, C.I. Acid Red 1 8, C.I. Food Green 
3, C.I. Food Blue 2, C.I. Acid Blue 9, C.l. Acid Yellow 1 , C.I. Acid Red 52, C.I. Pigment Red 57-1 , C.I. Acid 
Orange 7, C.l. Acid Black 1 , C.l. Acid Green 25 and Acid Violet 43. 

6. A dye composition according to any of the preceding claims, wherein the polyoxyalkylene amodif led or- 
ganopolysiloxane (B) is selected from the group consisting of (B-1), (B-2), (B-3) and (B-4): 



I 

R'-SiO- 
I 

R' 



-SiO- 
I 

R' 



( R' 



-Si 0 — — — 

I 

^ (CH a ) „0 (C 2 rU0) x (C 3 H G 0) y (C 2 HxO) *R 2 , 



R 1 
I 

-Si-R 1 
I 

R 1 



(B-1) 



R a (0C 2 H<) x (0C 3 H 5 ) y (0C 2 H J *0 CCH 2 ) P ■ 



I 

SiO 
I 

R l - 



(B-2) 



-SiO 

I 

k (CH 2 ) P 0 (C 2 H<0) x (C 3 H 6 0) r (C 2 JU0) 2 R* ) 



R' 

-S i- (CH 2 ) ,0 (C 2 H<0) * (C 3 H S 0) Y (C 2 H<0) ,R* 
I 



rR' 



R* (0C 2 H<) x (0C 3 Hs) y <0C 2 H<) xO (CH 2 ) P 



•SiO 
I 

R 1 - 



-S i-(CH 2 ) P 0 (C 2 H*0) x (C 3 H G 0) r (C 2 H<0) 3 R* 
I 

R* (B-3) 
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R' 

I 

R'-SiO- 
I 

R' 



R 1 
I 

-SiO - 
I 

R 1 



-SiO ■ 

I 

k (CH 2 ) P 0 (C 3 K.O) * (CdH 6 0) y (C 2 H*0) x R a . 



-S j- (CH ? J P 0 (CaH.O) „ (C 3 H< 0) y (C 2 H*0) *R 2 



I 

R» 



(B — 4) 



7. 



wherein Ri Is a C1 to C3 alkyl or phenyl group, R2 is a hydrogen atom or a C1 to C12 alkyl group, mis an 
integer of 20 to 200, n Is an integer of 1 to 10, x is an integer of 0 to 15, y is an integer of 0 to 10 z is an 
Integer of 0 to 15, p is an integer of 1 to 5, t is an integer of 0 to 10, provided the sum of x+y+z Is 1 or 
more but 20 or less. 

A dye composition according to any of the preceding claims, wherein the organic solvent (C) is selected 
from the group consisting of the compounds represented by formula (C-1), N-alkylpyrrolldones represent- 
ed by formula (C-2), and C1 to C4 alkylene carbonates: 

R 8 -<OCIIaCH 2 ^-{OCH a CH^-A 

I (C - 1 ) 

(CH 2 hrB 

wherein R* is a hydrogen atom, a lower alkyl group or a group 

wherein R* is a hydrogen atom, methyl group or a methoxy group, R« is a hand for bonding or a C1 - C3 
saturated or unsaturated divalent hydrocarbon, A and B independently represent a hydrogen atom or a 
hydroxyl group, a, b and c independently represent an integer of 0 to 5, excepting the two cases where 
a=b=c=0 and A=H, and a=b=c=0, R 3 =H and A=OH; 



CX. 



(C-2) 



wherein R« is a C1 - C18 linear or branched alkyl group. 

8. A dye composition according to any of claims 1 to 6, wherein the organic solvent (C) is selected from the 
group consisting of ethanol, isopropanol, n-propanol, n-butanol, isobutanol, ethylene glycol, propylene 
glycol, isoprene glycol, 1,3-butanediol, benzyl alcohol, cinnamic alcohol, phenethyl alcohol, p-anisyl al- 
cohol, p=methylbenzyl-alcohol, phenoxyethanol, 2-benzyloxy ethanol, methyl carbitol, ethyl carbitol, pro- 
pyl carbitol, butyl carbitol, Methylene glycol monoethylether, methylene glycol monobutyl ether, glycerol 
N-methylpyrrolidone, N-octylpyrroiidone and N-laurylpyrrolidone, 

9. Adye composition according to any of the preceding claims, wherein the pH falls in the range of from 2.5 
to 4.5. 

10. A dye composition according to any of the preceding claims, wherein the buffer index of an aqueous 1 0% 
solution of said dye composition is 0.01 to 0.2 gram equivalent/litre. 

11. Adue composition according to any of the preceding claims, which is directly applied to the hair with bare 
hands or fingers, allowed to stand for 30 to 300 seconds and Is subsequently rinsed off with water. 

12 " ^L h0d ° f dy6ing the hafrcharart *rized by applying a composition comprising the following ingredients 
(A), (B) and (C), 

(A) a direct dye, 
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(B) a polyoxyalkylene modified organopolysiloxane which contains 3 to 30% by weight of a polyoxyalk- 
ylene group in a molecule thereof, and is dispersible in water, 

(C) an organic solvent, 

and having a pH of 2.0 to 4.5, directly to the hair with bare hands or fingers, allowing to stand for 30 to 
5 300 seconds and then rinsing off with water. 
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